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ABSTRACT : PROBLEM TO BE SOLVED: To provide an electrostatic ink-jet recording apparatus using 
an-array of recording heads of low resolution with recording electrodes not arranged highly 
densely, thereby enabling recording of fine high-resolution images. 

SOLUTION: In an electrostatic ink-jet recording apparatus having an array of recording 
heads 10 in which a plurality of recording electrodes 1 are arranged in a line, a recording 
voltage is supplied separately to each of the plurality of recording electrodes 1 from a 
recording voltage generation means 3, and ink is discharged from the recording electrode 
1 selected from the plurality of recording electrodes 1 correspondingly to the supplied 
recording voltage, the recording voltage generation means 3 generates the recording 
voltage having one voltage value among multistage voltage values to the plurality of 
recording electrodes 1, adjusts the value of the generated recording voltage and deflects 
the ink discharged from the selected recording electrode 1 in a direction of the line. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the electrostatic ink jet recording device 
equipped with the array-like recording head which can obtain the record image of high resolution, without 
narrowing spacing of each record electrode of an array-like recording head with respect to an electrostatic 
ink jet recording device. 
[0002] 

[Description of the Prior Art] Conventionally, as an array-like recording head used for an electrostatic ink 
jet recording device, the thing of disclosure is known [ ****** / No 502218 / seven to ], for example. 
[0003] The array-like recording head of disclosure [ this ****** / No. 502218 / seven to ] The conductive 
body of two or more wedges, and the insulating body of two or more same wedges arranged between the 
adjoining conductive bodies, respectively, Two or more electrical-potential-difference generating sections 
which supply a record electrical potential difference to each conductive body at each **, and the ink 
supply pipe which it is arranged in each conductive body, and the ejecting point of having sharpened in 
the point is constituted, and supplies ink to the ejecting point, It is arranged by parallel in each conductive 
body at an ink supply pipe, and has the flow director who makes the remaining ink breathed out by the 
point from the ejecting point flow. It has the ink exhaust pipe which makes the ink supplied through the 
flow director discharge from the conductive body, and two or more ejecting points are arranged in the 
shape of a line. 

[0004] In the array-like recording head of ****** [ No. 502218 / seven to ] disclosure, if the record 
electrical potential difference of high tension is supplied from the electrical-potential-difference 
generating section corresponding to the conductive selected body Of the electric field formed among those 
conductive bodies and counterelectrodes of the arrangement to a record form side, the ink which reached 
the ejecting point of those conductive bodies becomes spherical, is breathed out at a record form side, 
adheres to a record form in the shape of a dot, and the image in ink is formed on a record form. The 
magnitude of this record dot becomes such a big record dot depending on the electrical-potential- 
difference value and impression time amount which are impressed to a record electrode that impression 
time amount is so long that an electrical-potential-difference value is large. Thus, in an electrostatic ink jet 
recording device, the record dot of the magnitude of the arbitration from a quite small record dot to a 
comparatively big record dot can be formed by changing the electrical-potential-difference value and 
impression time amount which are impressed to a record electrode. 
[0005] 

[Problem(s) to be Solved by the Invention] In the array-like recording head of said ****** [ No. 502218 / 
seven to ] disclosure Although the record image which can form the record dot of the magnitude of the 
arbitration from a quite small record dot to a comparatively big record dot, for example, has the resolution 
which is 300dpi (dots per inch) extent is obtained and things are made by changing the electrical- 
potential-difference value impressed to a record electrode, and impression time amount The minute record 
image of high resolution, for example, the record image of 900dpi extent, is demanded recently, and to 
such a demand, even if it uses [ said ****** / No. 502218 / seven to ] the array-like recording head of 
disclosure, it cannot attain. 

[0006] By the way, although it is necessary to carry out densification of the arrangement of the record 
electrode of an array-like recording head in order to fill such a demand The array-like recording head of 
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disclosure [ said ******/ No. 502218 / seven to ] If micro processing of the record electrode of an array- 
like recording head is carried out, since interference of record inter-electrode electric field will become 
large, it is difficult to carry out micro processing of the record electrode more than this. The record 
electrode which carried out densification cannot be prepared, but it has the problem that the record image 
of the above minute high resolutions cannot be obtained. 

[0007] This invention does not solve such a trouble and the object is in offering the electrostatic ink jet 
recording device which enabled record of the image of minute high resolution using the array-like 
recording head of the low resolution which does not carry out densification of the arrangement of a record 
electrode. 
[0008] 

[Means for Solving the Problem] In order to attain said object, the electrostatic ink jet recording device by 
this invention And the magnitude of the record electrical potential difference and the impression time 
amount of a record electrical potential difference are changed to a multistage story, the magnitude of the 
record electrical potential difference impressed to each record electrode in an array-like recording head - v 
or — A means to deflect the ink made to breathe out in the direction of a line in which each record 
electrode aligned is provided by choosing the magnitude of the record electrical potential difference which 
impresses selected ink to the record electrode contiguous to the record electrode which carries out the 
regurgitation so that it may become the electrical-potential-difference value by which ink is not breathed 
out. 

[0009] By changing the magnitude of the record electrical potential difference which impresses selected 
ink to the record electrode contiguous to the record electrode which carries out the regurgitation according 
to said means The distribution condition of the field strength formed in the perimeter of the record 
electrode which carries out the regurgitation of the selected ink changes. Since the discharge direction of 
ink can be deflected in the direction of a line in which each record electrode aligned a little by it, it 
becomes possible to be highly precise and to position the formation location of the minute record dot on a 
record form, and it can record the image of minute high resolution. 
[0010] 

[Embodiment of the Invention] In the gestalt of operation of this invention an electrostatic ink jet 
recording device Two or more record electrodes are arranged in the shape of a line, and a record electrical 
potential difference is supplied to two or more record electrodes from a record electrical-potential- 
difference generating means at each **. It has the array-like recording head which makes ink breathe out 
from the record electrode with which it was chosen in two or more record electrodes corresponding to the 
record electrical potential difference supplied. When a record electrical-potential-difference generating 
means generates the record electrical potential difference which has one electrical-potential-difference 
value in the electrical-potential-difference value of a multistage story in two or more record electrodes and 
adjusts the electrical-potential-difference value of the generated record electrical potential difference to 
them, the ink made to breathe out from the selected record electrode is deflected in the direction of a line. 
[001 1] In the example in the gestalt of operation of this invention, an electrostatic ink jet recording device 
supplies the record electrode which has the electrical-potential-difference value which does not make each 
record electrode with which a record electrical-potential-difference generating means adjoins the selected 
record electrode which makes ink breathe out breathe out ink. 

[0012] The electrostatic ink jet recording device is equipped with the function in which a record electrical- 
potential-difference generating means also adjusts the supply time amount of the record electrical potential ' 
difference to the record electrical potential difference which has one electrical-potential-difference value 
in the electrical-potential-difference value of a multistage story, in other examples in the gestalt of 
operation of this invention. 

[0013] In the example of further others of the gestalt of operation of this invention, as for an electrostatic 
ink jet recording device, an array-like recording head arranges a field generating means to the ink 
discharge side of two or more record electrodes. 

[0014] In each example of the gestalt of operation of this invention, one electrical-potential-difference 
value in the electrical-potential-difference value of the multistage story in the record electrical potential 
difference which an electrostatic ink jet recording device generates from a record electrical-potential- 
difference generating means is chosen corresponding to the resolution of a record image. 
[0015] the gestalt of operation of this invention ~ each ~ others - in an example, one electrical-potential- 
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difference value in the electrical-potential-difference value of the multistage story in the record electrical 
potential difference which an electrostatic ink jet recording device generates from a record electrical- 
potential-difference generating means is chosen corresponding to the gradient of a record image. 
[0016] As opposed to two or more record electrodes which have been arranged in the shape of [ in an 
array-like recording head ] a line according to the gestalt of operation of these this inventions By 
supplying the record electrical potential difference of the electrical-potential-difference value which does 
not reach the electrical-potential-difference value which can supply the record electrical potential 
difference of an electrical-potential-difference value recordable on at least one selected record electrode, 
and can record selected ink on the record electrode contiguous to the record electrode which carries out 
the regurgitation The distribution condition of the field strength formed in the perimeter of the record 
electrode which carries out the regurgitation of the selected ink is changed. Since he is trying to deflect the 
discharge direction of the ink from the record electrode chosen by distribution change of the field strength 
in the direction of a line in which each record electrode aligned a little The formation location of the 
minute record dot on a record form changes with the deflections of the discharge direction of ink. 
Consequently, an image with the minute high resolution of 900dpi extent is recordable using the array-like 
recording head which it becomes possible to position high degree of accuracy, for example, has the record 
electrode array of the low resolution which is 300dpi extent. 
[0017] 

[Example] Hereafter, the example of this invention is explained to a detail using a drawing. 

[0018] Drawing 1 is the block diagram showing one example of the electrostatic ink jet recording device 

by this invention, and mainly shows the part relevant to an array-like recording head. 

[0019] In addition, in the block diagram of drawing 1 , in order to prevent a configuration becoming 

complicated, only the record electrical-potential-difference generating section to one record electrode is 

shown, and the publication of the record electrical-potential-difference generating section to other record 

electrodes is omitted. 

[0020] In drawing 1 1 the recording head section and 3 for a record electrode and 2 The record electrical- 
potential-difference generating section, 31 is the 1st record voltage generator which generates the 
electrical-potential-difference value V0, and 32. The 2nd record voltage generator which generates the 
electrical-potential-difference value VI, 33 The 3rd record voltage generator which generates the 
electrical-potential-difference value V2, and 4 Data-conversion section, In 5, the data input section and 6 a 
driving roller and 6B for a form-feed roller and 6A An opposite roller, For a counterelectrode and 9, a 
record form and 10 are [ 7 / a stepping pulse motor and 8 / an ink grain and 1 IB of an array-like recording 
head and 1 1 A ] ink record dots, and an arrow head F is the flow of ink. 

[0021] And the array-like recording head 10 is what juxtaposed two or more recording head sections 2 in 
the shape of a line, and formed them, and the record electrode 1 with which the head projected in the 
counterelectrode 8 direction is arranged at each recording head section 2. the 1st record voltage generator 
3 1 with which subordination connection of the record electrical-potential-difference generating section 3 
was made, the 2nd record voltage generator 32, and the 3rd record voltage generator 33 from - it has 
become and connects with the record electrode 1 with which an outgoing end corresponds. In addition, the 
record electrical-potential-difference generating section 3 is formed in each ** corresponding to each 
record electrode 1, is illustrated only one here, and is omitting the graphic display of other things. For the 
data-conversion section 4, an input is connected to the data input section 5, and an output is the 1st record 
voltage generator 31, the 2nd record voltage generator 32, and the 3rd record voltage generator 33. It 
connects, respectively. The form-feed roller 6 consists of driving roller 6A and opposite roller 6B, it is 
combined with the stepping pulse motor 7, and driving roller 6A sends out the record form 9 gradually at 
the time of record. A counterelectrode 8 is formed in the location which countered at the head of each 
record electrode 1, ground connection is usually carried out, and installation migration of the record form 
9 is carried out on the counterelectrode 8 between each record electrode 1 and a counterelectrode 8. It 
flows in the direction of arrow-head F, ink grain 1 1 A is breathed out in the direction of the record form 9 
from the record electrode 1 at the time of record, and ink forms ink record dot 1 IB on the record form 9. 
[0022] Moreover, drawing 2 is the partial block diagram showing the configuration of the generating part 
of the record electrical potential difference of each electrical-potential-difference value supplied to the 
record electrode 1. 

[0023] Setting to drawin g 2 , SO is the 1st record voltage generator 31. A driving signal and SI are the 2nd 
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record voltage generator 32. Driving signal, S2 is the 3rd record voltage generator 33. A driving signal 
and VO are the 1st record voltage generator 31. Output voltage (for example, 0.5kV), VI is the 2nd record 
voltage generator 32. Output voltage (for example, 1.65kV) and V2 are the 3rd record voltage generator 
33. It is output voltage (for example, 0.4 electrical potential difference kV), in addition the same sign is 
attached about the same component as the component shown in drawing 1 . 

[0024] Each recording head section 2 will generate atmospheric discharge, if the record electrical potential 
difference **** supplied to the record electrode 1 is set to 1.8kV or more and ink will be set to discharge 
and 3kV or more. For this reason, when the record electrical potential difference **** is in 0 
kV<****<1.8kV and it is in bias voltage, a call, and 1.8 kV<****<3.0kV, it is called the flight electrical 
potential difference. In addition, these electrical-potential-difference relation changes with the 
configuration of the record electrode 1, spacing of the record electrode 1 and the record form 9, etc. 
[0025] Actuation of the electrostatic ink jet recording device of this example by said configuration is 
explained using drawing 1 and drawi n g 2 . 

[0026] First, when the array-like recording head 10 passes along the electrification electrode [ which is not k 
illustrated ] top arranged near the head of the record electrode 1 just before ink is always flowing the 
inside of each recording head section 2 in the direction of arrow-head F and ink reaches at the head of the 
record electrode 1 by work of the ink supply means which is not illustrated and an ink blowdown means, 
the pigment particle in ink is just charged. 

[0027] The now and data-conversion section 4 to the driving signal SO is the 1st record voltage generator 
3 1. If supplied The 1st record voltage generator 3 1 The record electrical potential difference of the 
electrical-potential-difference value V0 is generated, and a driving signal S 1 is the 2nd record voltage 
generator 32 from the data-conversion section 4. If supplied The 2nd record voltage generator 32 The 
record electrical potential difference of the electrical-potential-difference value VI is generated, and a 
driving signal S2 is the 3rd record voltage generator 33 from the data-conversion section 4. If supplied 
The 3rd record voltage generator 33 The record electrical potential difference of the electrical-potential- 
difference value V2 is generated, and the each generated electrical potential difference is supplied to the 
corresponding record electrode 1 as an output record electrical potential difference of the record electrical- 
potential-difference generating section 3. Moreover, the data-conversion section 4 to the driving signal SO 
is the 1st record voltage generator 31. A driving signal SI is the 2nd record voltage generator 32 at the 
same time it is supplied. If supplied The 1st record voltage generator 31 While generating the record 
electrical potential difference of the electrical-potential-difference value V0, it is the 2nd record voltage 
generator 32. The record electrical potential difference of the electrical-potential-difference value VI is 
generated. The electrical potential difference of the electrical-potential-difference value (V0+V1) of the 
sum of two electrical-potential-difference values V0 and VI is generated from the record electrical- 
potential-difference generating section 3, and this electrical potential difference is supplied to the 
corresponding record electrode 1 as a record electrical potential difference. Similarly, the data-conversion 
section 4 to the driving signal SO is the 1st record voltage generator 31. A driving signal SI is the 2nd 
record voltage generator 32. A driving signal S2 is the 3rd record voltage generator 33. If coincidence is 
supplied, respectively The 1st record voltage generator 31 About the record electrical potential difference 
of the electrical-potential-difference value V0, it is the 2nd record voltage generator 32. The record 
electrical potential difference of the electrical-potential-difference value VI The 3rd record voltage 
generator 33 generates the record electrical potential difference of the electrical-potential-difference value 
V2, respectively, the electrical potential difference of the electrical-potential-difference value 
(V0+V1+V2) of the sum of three electrical-potential-difference values V0, VI, and V2 is generated from 
the record electrical-potential-difference generating section 3, and this electrical potential difference is 
supplied to the corresponding record electrode 1 as a record electrical potential difference. 
[0028] In this case, although any record electrical potential difference is not supplied to the record 
electrode 1 at the time of un-recording, either, as shown in drawing 2 , ****l=V0 (0.5kV), ****2=V1 
(1.6kV), ****3=V1+V2 (2.1kV), and ****4=V0+V1+V2 (2.5kV) are supplied at the time of record. And 
only by weak bias electric field being formed between the record electrode 1 and the counterelectrode 8 
which counters it, when a record electrical potential difference is ****1 Although ink grain 1 1A does not 
fly from the head of the record electrode 1, but strong bias electric field are formed between the record 
electrode 1 and a counterelectrode 8 when the electrical-potential-difference value of a record electrical 
potential difference is ****2, since the reinforcement is not sufficient electric field for making ink breathe 
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out, Ink grain 1 1A does not fly from the head of the record electrode 1, and ink record dot 1 IB is not 
formed on the record form 9, respectively. On the other hand, when the electrical-potential-difference 
value of a record electrical potential difference is ****3, the electric field of sufficient reinforcement for 
making ink breathe out are formed between the record electrode 1 and a counterelectrode 8. When the ink 
condensed at the head of the record electrode 1 weak-flies as ink grain 1 1 A and the electrical-potential- 
difference value of a record electrical potential difference is ****4, The electric field of more sufficient 
reinforcement for making ink breathe out are formed between the record electrode 1 and a 
counterelectrode 8, the ink condensed at the head of the record electrode 1 strong-flies as ink grain 1 1 A, 
and ink record dot 1 IB is formed on the record form 9, respectively. 

[0029] At this time, the record form 9 is pinched by the form-feed roller 6, it is intermittently sent by the 
revolution of driving source roller 6B accompanying the revolution of the stepping pulse motor 7, and the 
necessary image with which much ink record dot 1 IB was gathered and formed on the record form 9 is 
recorded. The usual heat fixing assembly used with the electrophotography recording device which is not 
illustrated lets the record form 9 with which the necessary image was recorded pass, and since ink record 
dot 1 IB is fixed, you may make it use it, although it can also use as it is. 

[0030] The data input section 5 takes in the image data recorded with an electrostatic ink jet recording 
apparatus. The data-conversion section 4 changes and outputs the image data taken in in the data input 
section 5 to the driving signals SO, S 1, and S2 of each ** corresponding to the image data, and outputs the 
form-feed control signal which drives a pulse motor 7 simultaneously. In addition, in the data input 
section 5, the assignment input of the resolution or the number of gradation per dot can be carried out for 
every field of an image about the image recorded on the record form 9. 

[0031] By the way, although the arrangement consistency of the record electrode 1 is the thing of the 
configuration corresponding to resolution 300dpi (dots per inch), he is trying for the array-like recording 
head 10 of the electrostatic ink jet recording device of this example to record the image with which the 
arrangement consistency of the record electrode 1 is equal to resolution 900dpi using this array-like 
recording head 10, and it describes hereafter the procedure of performing such image recording. 
[0032] First, the stepping pulse motor 7 rotates intermittently corresponding to the polarity of a pulse-like 
form-feed control signal and supply condition which are supplied using what can position ink record dot 
1 IB formed on the record form 9 to high degree of accuracy. If the form-feed control signal of one pulse 
is supplied at this time, only 1/900 inch (28 micrometers) of record forms 9 will be sent, for example. 
[0033] If the pulse period of this form-feed control signal is set to Pt (sec), the form-feed rate V of the 
record form 9 will be set to V=(28/Pf) xl0-3 (mm/sec). 

[0034] Here, dr awing 3 is the explanatory view showing the change condition of the configuration of ink 
record dot 1 IB obtained when the electrical-potential-difference value (flight electrical potential 
difference) and impression time amount (flight electrical-potential-difference time amount width of face) 
of the feed rate of the record form 9 and the record electrical potential difference supplied to the record 
electrode 1 are changed. In this case, for the feed rate of the record form 9, two kinds, V and 3 V, and the 
electrical-potential-difference value of a record electrical potential difference are two kinds, ****3 
(2.1kV) and ****4 (2.5kV), and the impression time amount (they are four kinds of T, and 2T, 4T and 
9T.) of a record electrical potential difference. Moreover, the direction which intersects perpendicularly 
the feed direction of the record form 9 with the direction of y and it is made into x directions. 
[0035] If flight electrical-potential-difference time amount width of face is enlarged one by one and it 
goes as shown in drawing 3 , as for the configuration of ink record dot 1 IB, y lay length will become long 
in proportion to flight electrical-potential-difference time amount width of face. If a flight electrical 
potential difference is raised to ****4 (condition that ink grain 1 1A strong-flies), from ****3 (condition 
that ink grain 1 1 A weak-flies), as for the configuration of ink record dot 1 IB, x lay length will mainly 
become long. If a form-feed rate is made quick to 3 V from V, while y lay length mainly becomes long, as 
for the configuration of ink record dot 1 IB, x lay length will become short. 

[0036] It is that to which a configuration, i.e., magnitude and die length, and width of face can be changed 
from these things if any one or two things or more of feed-rate [ of the record form 9 ] V, the flight 
electrical potential difference ****, and the flight electrical-potential-difference time amount width of face 
T are changed. In the electrostatic ink jet recording device of this example By choosing it as ****=****3 
(2.1kV), T= 500microsec, and V=57 mm/sec The thing of the minimum value phi of 28 micrometers of 
ink record dot 1 IB is obtained, and the thing of the maximum phi of 85 micrometers of ink record dot 1 IB 
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is obtained by choosing it as ****=****4 (2.5kV), T= 4500microsec, and V=19 mm/sec. 
[0037] In addition, after forming ink record dot 1 IB on the record form 9 with the usual means, the usual 
heat fixing assembly for electrophotography recording devices is used for the heat-and-pressure force roll 
at this time that what is necessary is to add the record form 9 to a heat-and-pressure force roll, to crush ink 
record dot 1 IB on the record form 9, and just to make it extend to enlarge magnitude of ink record dot 
1 IB more. 

[0038] Continuing dmwing_4 (a) and (b) are the explanatory views showing the operating state at the time 
of forming ink record dot 1 IB on the record form 9 in the electrostatic ink jet recording device of this 
example, and, as for (b), (a) shows the condition at the time of formation of small ink record dot 1 IB 
(28micrometerphi) at the time of formation of big ink record dot 1 IB (85micrometerphi). 
[0039] In addition, in drawing 4 (a) and (b), the expedient top of explanation and each record electrode 1 
are set to 1A, IB, 1C, ID, IE, and IF from the left of drawing, and the record electrical potential 
differences **** 2 , ****3, ****2, ****3, **** 3? and ****3 are supplied to each record electrodes 1 A, IB, 
1C, ID, IE, and IF, respectively. Moreover, about the equipotential line, only what is formed in each 
record electrodes 1A, IB, 1C, ID, and IE and about [ 1 ] F space is shown. 

[0040] In drawing A (a), and (b), since the record electrical potential difference **** 2 which does not 
carry out the regurgitation of the ink to the adjoining record electrodes 1A and 1C, respectively is 
impressed and the equipotential line formed in the near space of record electrode IB is formed in the 
direction of a line to record electrode IB at the symmetry, ink grain 1 1 A breathed out from record 
electrode IB flies toward the record form 9 straightly. On the other hand, the equipotential line formed in 
the near space of record electrode ID The record electrical potential difference **** 2 which does not 
carry out the regurgitation of the ink to record electrode 1C of the left-hand in the adjoining record 
electrodes 1C and IE is impressed. Since the record electrode **** 3 which carries out the regurgitation 
of the ink to record electrode IE is impressed and it is asymmetrically formed in the direction of a line to 
record electrode ID, ink grain 1 1A breathed out from record electrode ID flies so that it may lengthen in 
the direction of record electrode 1C. Consequently, ink record dot 1 IB formed of record electrode ID It is 
what start, is not in the magnitude and comes to be recorded on the location which shifted in the direction 
of record electrode 1C about 28 micrometers rather than the record location on the original record form 9. 
The electrostatic ink jet recording device of this example tends to use interference between such two 
adjoining record electrode 1C-1D and ID-IE, and tends to attain high resolution record of degree of 
maximal solution image 900dpi extent. 

[0041] Drawing 5 and drawing 6 are the explanatory views of operation in the case of performing high 
resolution record of degree of maximal solution image 900dpi extent in the electrostatic ink jet recording 
device of this example, drawing 5 shows the operating state at the time of record of resolution 900dpi, and 
drawin g 6 shows the operating state at the time of record of resolution 636dpi. 

[0042] Dravsdogji and drawing 6 are the explanatory views of operation in the case of performing high 
resolution record of degree of maximal solution image 900dpi extent in the electrostatic ink jet recording 
device of this example, drawing 5 shows the operating state at the time of record of resolution 900dpi, and 
dmwing„6 shows the operating state at the time of record of resolution 450dpi. 

[0043] It sets to drawin g 5 and drawing 6 , and they are a, b, and -. - The same sign is attached about - 
and the same component as the component which o is the formation location (this is hereafter called dot 
location) of ink record dot 1 IB, in addition was shown in d r a wing 4 (a) and (b). 

[0044] As shown in drawing 5 , in case resolution 900dpi is recorded, the electrical-potential-difference 
value and impression time amount of the record electrical potential difference **** are set up, and the 
record electrical potential difference **** 2 is impressed to record electrode 1 A thru/or IF in advance of 
record so that small ink record dot 1 IB (28micrometerphi) may be formed. And if the record electrical 
potential difference **** 2 is impressed to each record electrodes 1 A, 1C, and IE and the record electrical 
potential difference **** 3 is first impressed to each record electrodes IB, ID, and IF as shown in the 1st 
step of the table of a graphic display Since the record electrodes 1 A, 1C, and IE by which contiguity 
arrangement is carried out at the both sides of each record electrodes IB, ID, and IF which carry out the 
regurgitation of the ink are all the record electrical potential differences **** 2, Ink grain 1 1A flies 
straightly toward the record form 9, and ink record dot 1 IB is formed in the dot locations b, h, and n in 
every six pieces. Next, if the record electrical potential difference **** 1 is impressed to each record 
electrodes 1A and IE, the record electrical potential difference **** 2 is impressed to record electrode 1C 
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and the record electrical potential difference **** 3 is impressed to each record electrodes IB, ID, and IF 
as shown in the 2nd step of a table Since it differs like the record electrical potential differences ****l and 
****2 which join each record electrodes 1A, 1C, and IE by which contiguity arrangement is carried out at 
the both sides of each record electrodes IB, ID, and IF which carry out the regurgitation of the ink, Ink 
grain 1 1 A shifts in record electrode 1 A to which the small record electrical potential difference **** 1 is 
supplied, and the direction of IE, and flies, and ink record dot 1 IB is formed in the dot locations a, i, and 
m. As shown in the 3rd step of a table, when the record electrical potential difference **** 1 is impressed 
to record electrode 1C, the record electrical potential difference **** 2 is impressed to each record 
electrodes 1A and IE and the record electrical potential difference **** 3 is impressed to each record 
electrodes IB, ID, and IF, subsequently, according to the same circumstances as a front case As ink 
record dot 1 IB is formed in the dot locations c, g, and o, then it is shown in the 4th step of a table If the 
record electrical potential difference **** 2 is impressed to each record electrodes 1A, IB, ID, and IF 
and the record electrical potential difference **** 3 is impressed to each record electrodes 1C and IE, ink 
record dot 1 IB will be similarly formed in the dot locations e and k. Furthermore, if the record electrical 
potential difference **** 1 is impressed to each record electrodes IB and IF, the record electrical 
potential difference **** 2 is impressed to each record electrodes 1 A and ID and the record electrical 
potential difference **** 3 is impressed to each record electrodes 1C and IE as shown in the 5th step of a 
table As ink record dot 1 IB is formed in the dot locations d and i, next it is shown in the 6th step of a table 
If the record electrical potential difference **** 1 is impressed to record electrode ID, the record 
electrical potential difference **** 2 is impressed to each record electrodes 1 A, IB, and IF and the record 
electrical potential difference **** 3 is impressed to each record electrodes 1C and IE, ink record dot 1 IB 
will be formed in the dot locations f and j. Immediately after completing record for one line and 
completing record for one line, if the record so far is performed, a form-feed control signal is supplied and 
only the distance of 28 micrometers for one line of resolution 900dpi advances the record form 9 
previously. In the meantime, since one pulse of a form-feed control signal is 500x6= 3000microsec, the 
recording rate in the so-called worst conditions when recording all over the record form 9 serves as V=9.3 
mm/sec, and turns into a rate of the one half of the rate at the time of record of resolution 300dpi. 
[0045] According to the electrostatic ink jet recording device of this example, resolution 300dpi can 
record resolution 900dpi now using the array-like recording head 10 of a limitation by producing 
interference of the electric field between each record electrode 1 A thru/or IF. 

[0046] In addition, since the record electrode which adjoins one side does not exist, record electrode 1 A 
arranged to the ends of the array-like recording head 2 does not make ink fly. 

[0047] Moreover, as shown in drawing 6 , in case resolution 450dpi is recorded, the electrical-potential- 
difference value and impression time amount of the record electrical potential difference **** are set up, 
and the record electrical potential difference **** 2 is impressed to record electrode 1A thru/or IF in 
advance of record so that ink record dot 1 IB suitable for record of resolution 450dpi may be formed like a 
front case. And if the record electrical potential difference **** 1 is impressed to each record electrodes 
1 A and IE, the record electrical potential difference **** 2 is impressed to record electrode 1C and the 
record electrical potential difference **** 3 is first impressed to each record electrodes IB, ID, and IF as 
shown in the 1st step of the table of a graphic display Since it differs like the record electrical potential 
differences ****! and ****2 which join each record electrodes 1A, 1C, and IE by which contiguity 
arrangement is carried out at the both sides of each record electrodes IB, ID, and IF which carry out the 
regurgitation of the ink, Ink grain 1 1 A shifts in record electrode 1 A to which the small record electrical 
potential difference **** 1 is supplied, and the direction of IE, and flies, and ink record dot 1 IB is formed 
in the dot locations a, i, and m. Next, to record electrode 1C, as shown in the 2nd step of a table, if the 
record electrical potential difference **** 2 is impressed to each record electrodes 1 A and IE and the 
record electrical potential difference **** 3 is impressed to each record electrodes IB, ID, and IF, 
respectively, the record electrical potential difference **** 1 Since it differs like the record electrical 
potential differences ****1 and ****2 which join each record electrodes 1A, 1C, and IE by which 
contiguity arrangement is carried out at the both sides of each record electrodes IB, ID, and IF which 
carry out the regurgitation of the ink also in this case, Ink grain 1 1 A shifts in the direction of record 
electrode 1C to which the small record electrical potential difference **** 1 is supplied, flies, and forms 
ink record dot 1 IB in the dot locations c, g, and o. Subsequently, if the record electrical potential 
difference **** 2 is impressed to each record electrodes 1A, IB, ID, and IF and the record electrical 
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potential difference **** 3 is impressed to each record electrodes 1C and IE, respectively as shown in the 
3rd step of a table, ink record dot 1 IB will be formed in the dot locations e and k by the same 
circumstances as a front. 

[0048] Immediately after completing the 1st record for one line and completing this record for one line, if 
the record so far is performed, a form-feed control signal is supplied and only the distance of 56 
micrometers for one line of resolution 450dpi advances the record form 9 previously. 
[0049] Then, to record electrode ID, as shown in the 4th step of a table, if the record electrical potential 
difference **** 2 is impressed to each record electrodes 1 A, IB, and IF and the record electrical potential 
difference **** 3 is impressed to each record electrodes 1C and IE, respectively, the record electrical 
potential difference **** 1 As ink record dot 1 IB is formed in the dot locations f and j like a front case, 
next it is shown in the 5th step of a table In the record electrical potential difference **** 1, if the record 
electrical potential difference **** 2 is impressed to each record electrodes 1 A and ID and the record r 
electrical potential difference **** 3 is impressed to each record electrodes IB and IF at each record 
electrodes 1C and IE, respectively, ink record dot 1 IB will be formed in the dot locations d and i at them. L 
Subsequently, if the record electrical potential difference **** 2 is impressed to each record electrodes 
1 A, 1C, and IE and the record electrical potential difference **** 3 is impressed to each record electrodes 
IB, ID, and IF, respectively as shown in the 6th step of a table, ink record dot 1 IB will be formed in the 
dot locations b, h, and n. 

[0050] Immediately after completing the 2nd record for one line and completing this record for one line, if 
the record so far is performed, a form-feed control signal is supplied and only the distance of 56 
micrometers for one line of resolution 450dpi advances the record form 9 previously. The recording rate at 
this time serves as a rate in the so-called worst conditions when recording all over the record form 9, and 
V=9.3 mm/sec, and turns into a rate of the one half of the rate at the time of record of resolution 300dpi. 
[0051] According to the electrostatic ink jet recording device of this example, resolution 300dpi can 
record resolution 450dpi like the time of record of resolution 900dpi using the array-like recording head 
10 of a limitation by producing interference of the electric field between each record electrode 1 A thru/or 
IF. 

[0052] Moreover, in case resolution 636dpi is recorded Ink record dot 1 IB in the 1st step of the table of a 
graphic display, the 2nd step, and the 3rd step is formed in drawing 6 . Immediately after that, supply a 
form-feed control signal and only the distance of 28 micrometers for one line of resolution 900dpi 
advances the record form 9 previously. Ink record dot 1 IB in the 4th step of the table of a graphic display, 
the 5th step, and the 6th step is formed in drawing 6 following it. If a form-feed control signal is supplied 
and only the distance of 28 micrometers for one line of resolution 900dpi is made to advance the record 
form 9 immediately after that previously, resolution 300dpi can record resolution 450dpi using the array- 
like recording head 10 of a limitation. 

[0053] Thus, resolution other than 900dpi, 636dpi, and 450dpi is recordable by using a record means 
which is illustrated by drawing 5 and drawing 6 . 

[0054] Drawin g 7 is the explanatory view showing the relation between an ink record dot configuration, 
and dot core spacing, resolution and a recording rate. 

[0055] As shown in drawing 7 , the ink record dot of resolution 900dpi By 28 micrometers, dot core 
spacing is obtained, when recording rates are 9.3 mm/sec. The ink record dot of resolution 636dpi By 40 
micrometers, dot core spacing is obtained, when recording rates are 9.3 mm/sec. The ink record dot of 
resolution 450dpi By 56 micrometers, dot core spacing is obtained, when recording rates are 9.3 mm/sec. ' 
The ink record dot of resolution 3 18dpi By 80 micrometers, dot core spacing is obtained, when recording 
rates are 9.3 mm/sec. The ink record dot of resolution 300dpi By 85 micrometers, dot core spacing is 
obtained, when recording rates are 18.7 mm/sec, and dot core spacing is 120 micrometers, and the ink 
record dot of resolution 212dpi is obtained when recording rates are 18.7 mm/sec. 
[0056] Continuing d rawin g 8 is the important section block diagram showing other examples of the 
electrostatic ink jet recording device of this invention, forms powerful electric field near each record 
electrode 1, and makes ink fly in the direction of arbitration in addition to impressing the record electrical 
potential difference **** to each record electrode 1. 

[0057] In dmwin£_8 , 12 is an electromagnet, and 13 is an electromagnet actuation circuit, in addition the 

same sign is attached about the same component as the component shown in drawin g 1 . 

[0058] And an electromagnet 12 is formed between each record electrode 1 and a counterelectrode 8, and 
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makes the space between each record electrode 1 and a counterelectrode 8 generate the powerful magnetic 
field B by energization of the excitation winding of the electromagnet 12 by the electromagnet actuation 
circuit 13. 

[0059] This example is the case where the array-like recording head 10 with large spacing of each record 
electrode 1 is used to the extent that there is no interference of electric field between each record electrode 
1, and forms the powerful magnetic field B in the space where ink grain 1 1A between the ****** 
electrode 1 and the record form 9 flies with an electromagnet 12. If the switch of the electromagnet 
actuation circuit 13 is changed, since the direction of the exciting current I which flows the excitation 
winding of an electromagnet 12 will change, the sense of a magnetic field B is changeable with the change 
of the direction of the exciting current I. Since ink grain 1 1 A which flies at this time is just charged, if the 
inside of the magnetic field B as shown in drawing 8 is flown, to ink grain 1 1 A which flies, Lorentz force 
Fb other than the force Fe by electric field will act, and the location of ink record dot 1 IB will shift in the 
bottom direction of drawing 8 . This amount of gaps is controllable by changing the magnitude of the 
strength I of a magnetic field B, i.e., an exciting current. 

[0060] The records by this example are 1 time thru/or a thing which carries out the multiple-times 
regurgitation from the record electrode 1, making ink grain 1 1A breathe out from the record electrode 1 
first, without making a magnetic field B form, next controlling the sense and magnitude of a magnetic 
field B suitably. 

[0061] According to this example, it becomes possible to use the array-like recording head 10 with large 
spacing of the record electrode 1 for extent which does not have interference of electric field between the 
record electrodes 1, and to perform highly minute record of resolution higher than the resolution of the 
array-like recording head 10. 

[0062] In addition, in said each example, although explained as that in which the array-like recording head 
10 has the width of face for one line, the array-like recording head 10 used for this invention does not 
necessarily need to have the width of face for one line, and may be the thing of width of face narrower 
than the width of face for one line. 
[0063] 

[Effect of the Invention] As mentioned above, according to this invention, two or more record electrodes 
arranged in the shape of [ in an array-like recording head ] a line are received. By supplying the record 
electrical potential difference of the electrical-potential-difference value which does not reach the 
electrical-potential-difference value which can supply the record electrical potential difference of an 
electrical-potential-difference value recordable on at least one selected record electrode, and can record 
selected ink on the record electrode contiguous to the record electrode which carries out the regurgitation 
The distribution condition of the field strength formed in the perimeter of the record electrode which 
carries out the regurgitation of the selected ink is changed. Since he is trying to deflect the discharge 
direction of the ink from the record electrode chosen by distribution change of the field strength in the 
direction of a line in which each record electrode aligned a little The formation location of the minute 
record dot on a record form changes with the deflections of the discharge direction of ink. Consequently, it 
becomes possible to position high degree of accuracy, and is effective in an image with the minute high 
resolution of 900dpi extent being recordable using the array-like recording head which has the record 
electrode array of the low resolution which is 300dpi extent. 
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s> & k # . ia$*ma i k ttfamw s k oratc-f y 9 

tb$i±§(c4 0+^^«O«^^J«$ti. iBttttS 
1 <7)%mxm$k%tltz-i VtiM >?%L 1 1 Ak LT^ 
»«U *<i-eniE»ffltt9±fc:>f y^lB«F>/ M 1 

[0 0 29] ic7)t#. IBIifflffi9(4. ffl«SiM0a-9 
- 6 (C $ fi. Xf 7 ty/y sVUX - 9 - 7 OHISk 
t# d lEt&^o- 5 - 6 B cO0IS(c4 -5 -CSIfcWtjl ^ 

ti. mmt&9±.<,z%-mco'( ^bikvmi B*m 
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♦^-ttT^WB^S i o t= LX t <k 
[00 30] T-?AJl&5lZ, tWtyfiSxv MS 

OHfilx-^^/S-r^^BiJ^IEKlfi^SO. SI, S 

fcfewtML £8ffllS9teiE«$ft4BflMcovvc, B 
AKOfHKittfc-tiOJIWBflE^ 1 K-y h Sfc 0 ^|5gHlSc5rti 
S£A*-t&^k**-e#£. 

[0031] tz *>x\ ^mmmconm^ /i -y h 
mmmcoru^ mm^ -/ v 1 oti. lasts 1 

S®K* { B?«Jg3 0 0 d P i (h'7h/^fyf) tcttJS 

-r.g»fii«?)k<D-e£>§fr\ iwu'ftE^-y k i o 

IE#*«ffi 1 <7)msmjg.tfftmf£9 OOdpit 

[0 0 3 2] t-T. XT- yfyysVUX^-f-HZ^ 
R«fflltt9±t:»dtS*t&^ >-^ie«H 7 M 1 B Srfli 

#«&$ft-l> k . 0UtfK»ffltt9A* l/900^(yf 
(2 8^m) rt£«-j3&fc*i*. 

[0033] COfflfJBI DWWffl'^tfV'W'XJWWfc P t 
(sec) t-TS k. IBf*fflffi9c7)fflffijM0aSV(i, 
V= (28/Pf ) x 1 0" 3 (mm/sec) k3r&. 
[0 0 34] dT*. 03(4. !ES*ffliiffi9^ii9jlJK. 

mm® i t=tt» s a* is«*«E^«Effi ( mmms. ) 
hAv?m%Yv v 1 1 BcD&wn^umz^i-mw 

HTfti. K^tt 9 9 SMBiVk 3 V 

<7>2nm. iB&mEEomffifitivp 3 (2. uv). 

V P 4 (2. 5 k V ) «0 2 ««. fEi**J±(7>EPJnB#S 
U4T. 2T. 4T. 9T04l«t^S. 4fc, IBf* 
JBN£90i*9:fr|6j£y:frr6L ZtLbB&t&lTfo&x.lT 

[00353 123 izTjkztizxotz, mms^mmt: 

ARK** < LTfr< fc . A V7im Y >y M 1 BCDJjm 

S*6i. k . 4 y^lfi#*K y M 1 B<7)JEmt4. ±k tt 
x#[*l*>£Sj&<*<fc*. ffl«BJSDi«K*V*»^3V(C 
iK-t&k, ^?MF»H lBOJEMfti. ±kL 

[0 0 36] <rfl<i><D.IkA^. fE£*ffiiffi9<7)&95&£ 



t?m-f y'x y hlfi#i^StCi3V^T(±, V P =V P 3 
(2. lkV) , T=500^sec % V=57mm/ 
sec toM^,! k 1C J: 0 . -f y^lfiliH y h 1 1 B<0« 
/M2 8jum<*«i,i7)^|^. Vp=Vp4 (2. 5 
kV) , T = 4500.usec. V=l 9m m/ sec 
fcaUsC k i 0 . >f V^iEU H -y hi 1 B Og*fi8 
5 ^ m <£«9 hcoim^tlh . 

[0 0 37] &*5. -fv^lB$*K-yhl 1 B<D*#££ 

j; o a# < Lti^^n. mm<n^mzi. ^xmmm 

9±izA yttmY-y Ml BSr^Lfcf*, Ifliifflffi 
9S:»JI^)n-;UcSDx.. E»ffltt9±0^ ^E»H 

7 m i b imLxmfh i. o iz-rtutx < , -^k # 

OSRffi^jn -;Kct±«^«lBii^lSffl^a^^* 

[0038]K,l4(a), ( b ) J4. *H»feCTcr) 
»«>f ^'x y ME«Hte«fc:*JV^8a«ffl«i9±t=-f 

i"?E»K y h 1 1 b zMitztz, m^mmz^-tm. 

vmX'h^X , ( a ) sfir-f y^fBi* K 7 M 1 B 

( 8 5 // m <t> ) 0»flR«f, ( b ) (±/JnS5:^ ^^IBIi H 
7M IB (28jura^ ) iOffMB#W^Sr^-r t<0"C 

[0 0 39] ^rtJ. 04 (a) . ( b ) (CfcV^Tti, WL 

m<7>ms.±. &mm®. 1 *ia<o£3&»^ 1 a , ib, i 

C s ID. IE. 1 FkL. #!fi#*«Hl A. IB. 1 
C. ID. IE. 1 F ^-Hx-efliBlimEV P 2 . Vp 
3. V P 2. V P 3. V P 3. V P 35:ML-CUS. 

troffi*£O^Tti» «*«*«ttlA. IB. 1 
C . ID. IE. 1 F&m%:mzMj8.Ztl& fcOJCtt* 

[0040114 (a), (b) tfcur. IBiimffil 

ilA. l CizZtiZ'tiA y7Zat&L%:^mmi±v 

p 2*iEpjp$n. iB»megi Biznt^A >-fm&cm 
\,zmfozixx\^<?>x\ mmmi Bt^^^titzA 
v?%iL \ i M±z^<i,ztmmt&9\,z\ftfr^xmmt 
ztiizHLx. Mmn®iD<r)&mg.mzmfS.zix 

cOlBfim® 1 C (c>T y ? ^n±tH L=5rV^IBI*«ffiv P 2 W 

QMmzix. mmm 1 eic-t zauti^zmmmv 

P 3^'EpjD$ix. !E«««51 DC«L5-f yjtflWW 
4 l l A(ilBI**ig l C^-H^z^ixh Xolz 

mm-rz. zntam. mmmi otzx^xm^tn 

A >i?m$Y-ybl 1 B(i. -eoA§$tc«0:5r<. * 
3fo035»ffltt9±tf>E8{MJ: 0 dSEflm 1 Cttft 
l,z&)2 8Mm~ftitz{}Lmzm$:Zti&£d IZtch tc7) 

x\ *mmm<vn9.A >? : J* y hmmmit. zco£ 
o wm-th 2^cr>mm® l C - l D . 1D-1E^ 
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<7)=mzmmL. m*Mm&9 o o d P i mm^mmm 
mimzm&Lt x a t-ts \><r>xhh . 

[0041] [25 8.1/116(2:. *HJIWOfW >?iS 

x v Mandate fc^-c. ft^?^9 o o d P i mm 
comMigammz n o m-^comimmmx-h -> x. ® 5 
imw.&9 o o d P i cr>i3mcr>mft#m. me mm 

S636d P i <Dmm<7)m< / mB$:*-fi>(r>X'$>h. 
[ 0 0 4 2 ] 0 5 &T/H 6 1± . ^Qfi«<0««'f > 7 i? 

x •/ hie^ssfcfcv^T. ft^s?flijK9 o o d P i mm 
(viSMi&mmzfi o w&cDMimwmx$> -> x . m 5 

JiJ5?«JK9 0 0 d P i oiB&iftalftffMttDL H6(±ftf^ 

[0043] m5Rim6i,Zi5^X. a. b. 

oli-f y?B«Ky h 1 1 BcomfciZW. (1ST. Z 
ft£ K >y hfiSt ) *) s 14 (a) , 

(b) t^Sitfc«jRB*fcHfc«jSB*£ovvniH 

[0 0 44] 05fc^§ft& idfc. iM9 0 0d P 
i cOEiSfcfrfc? /Jn$^ y M 1 B 

( 2 8 ,u m <t> ) jWBflfcSfti J; ? fc. IBii«EV P CO* 

£Effi&t^epipi^ra^i£SLTt5#, legtcaafco-c. la 
mmm 1 a^m i f (cemoev p 2 & epsd lt < . 

•€■ LT . Jfifttc. a^co«coigBtc^-TJ:3C #13 
SiftlA, 1C. 1 EtCfE«WEVp 2£EPJPL. # 

lEflwaiB. id, i Ffciaii^jEv P 3 s-Epaa-ri. 

i:. 4 y7&aii)i-t&&imWMl B, ID. 1F(?)H 
W£K»KB§ft&iB«*SlA. 1C. lEfr'V^ 

*>ae»WEvp2T**fc«>. j>?mi lAmmm 

Bb. h. nfc>f V^tai*H«y M 1 KimfcZtlh. 

mz. «o 2 aa tc^-r J: a t, #fa$*m«s 1 a , 1 e 
izmmmvp lzwmt. mmmi ctdeaiwEv 
p 2?renjpL. #fai*«® i b. id. i Fizmkms. 

Vp3£EpjPl-&i:. 4 £ttatJ-t&#fBli:ttffi 1 

b. id. lFnmmizmmmwztih&n&mmi 

A. 1C. lE^Jnio&IBflilMEVp 1 . Vp2k^o 
£dlzm%iX^2>tziib, 1A{A/J»$UE» 
«EV P 1 **«|&SfVtl^4ie»*« 1 A. 1 E*rtfc 
fllTilU F>yM4Ba. i. mt>f^E»H7 

h l l B«§ixi,. *o3a@t^-rj;^ 
%mmm 1 ctcia«*Ev P 1 ^epjdl. #ia«ii 

filA, IE fcffi JMEE V p 2 * EpjP L . #f BH€ffi 1 

B . ID. 1 FClKfimjEV p 3 £ 6**-* i: . b5<D*§ 
^■fc|a|«<oej»fe:iO. F v hftBc. g. o\,z4y? 

laiih* '/Mi Biwia, «wc, *c7)4sa^7K 
#ia$*m® i a . ib. id. if tctaum 

JEVp 2 SrEpflpL. £-8BftTOi 1 C . 1 E lciei**E V 

p3*eniD-r^»fc. mmizv-y h(aae. kizjyrm 

ISh'-y h 1 1 B4«MS*li. «<o5aat=* 
f i 0 t3. #IB^*fiB 1 B . 1 FfcEflWEV P 1 £EP 



jp t . zmmm 1 a . 1 d eeiHUE v p 2 & epjd 

L . 1 C . 1 E t=E»«E V P 3J EntP-f h 

t . H -y MiBd . i >-^ia#*H y M 1 BaWBtfc 

iaf*msv P i s-epjdl. #iatsmffii a. ib. if 
fcie»WE v P 2 £ epjd l . mmmm 1 c . 1 e tie 

l**EV P 3&epiD-r-i»i:. K'^filf. jtc-f>^ 
tag! H -y M 1 B A*flM$ix!> . CI Z tX'OseMtfftt: 
htl&t. 1 v-f y#<9lB$§#5§TL. l^-f^coia 

j£9 00dpi<D15-r V4h0ffi(t2 8/xm^(tlB«iffl 
« 9 * jt t: Jit * -fr 6 . £ <7)Rlj . ffl^JSM >9 «»«#^) 1 > -C 
5 0 0X6 = 3 00 0// s e cXhhi^h. IB 
liffl^gco^ffitcfBliSrtf^ 3 b#ct)v^»9)S ftj&fefftc 
*5(t^.lB»^(i:V=9. 3mm/s e ch^rO. 
J^3 0 0 d P i cOlBiJil^aLK^^oaJSt^rl,. 

[0045] ^mmvmn.A vtv^ - y bmmmz 
Mi. ^-immm lAibm if mcom^-co^m^t 
zit&ztizj:*). nmm.3 o o d P i tmRayrvA 

tttailK-y H 1 0 mmm.9 0 0 d P i OlBffliSr 

[ 0 0 4 6 ] $r*3. T l--f «E«K-y h* 2<0M^KB 

[0047] H6t^$ixi,J;a^. 5 

0d P i<oia8£ff3r5ISK±, t^tHifc:. WPtt 
S450d P i <n^MizmLtzA y^iEHH -y M 1 B 

a tc. iaif*Ev pco*Efi&^EPjpB# 

1 F(ciai*«EVp2Sr9ttPLTt3<. LT. 

a^co^co i aat-^-rj: a t=. «-ibi*«® 1 a. 

1 E^IB««EVp 1 £EPJpl.. IBI*m® 1 C*=ffi«« 
EVp2$r6nJPL. 5-iBgffiSl B. ID. 1 FtdBli 
«EE V P 3J EHJp-r S b. *ttJB-r 6 «8a«Wfll 

IB. ID. 1 F<9WMfcl^ieB£*T..5#iatS«ffil 
A. 1C. lE(CjD*)&iBtl*EVp 1. V P 2t^5 

mEV p l #«te§;h.T^4ie»JHi 1 A. 1 E^rititc: 
-f^TSR^L. K-yh(4Ba. i . mlc-f y?iB»K -y 
h 1 1 B*<»jRS<i6. ^<02SBfc:*1-«J:p 
tc. laif^H 1 C fcfa§§«EV pit #IBII«® 1 
A. 1 Etcief**EV p 2 £ , IB. ID. 

i F^iai*mEv P 3 £ -eft-en Ep»p-r& fc . 

-< y?£ttaj-f&#iafi^@i B. ID. 1FC0M 

«t=BafiEB5ftS#SB««SlA. 1C. IE(cJp^) 
l»IBI**EVpi. Vp 2tv^3 JidfcJWr-sTuftfc 

-f >^©i i A(i/h$^iai*mEvp i mmzti 
x^&smmmic-frftiz-ftixmmL. \*yh<am 
c. g. ot,zj >?tmY'v v 1 1 BiMf&tz. <k\>^ 
x\ m<D 3 wl b fcsrr «t d £ . #ia»«ffi 1 a . 1 b . 
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ID, 1 FfcffifSmff V P 2 £ . #G8«S 1C. IE 
[0048] id &X'<7)3eMW'iT%btl& b . 1 0g?) 

1 y#cofs#j^TL. u«i7^ yfl-ofefi^ss 

0 d p i co 1 5 -f >#<9gE8i 5 6m msfc'ltieiifflSK 9 Sr 

[0049] *Of£. *tf>4 ©atc^-ti: ? t. iE#*m 
SlDteuWEEVpiSr. «EMWailA. IB. 1 

f fcseiWE v P 2t #ian«ffi ic. ie tcieiim 

EV P 3 Sr^il^'itEpja-r S . fflcoM&t m&lz V >y 
hQMf . j fc-f v^tBlliH 7M1 BA^jfcSix. & 
fc, ««5gBt^tJ:^fc, #!fi»mfi&l B. 1 F£ 

iai*«Ev p i £ . ia, id izmm& v 

P 2 £ . «fEOT« 1C. IE (clS*S«ff V p 3 £ 
W^irr^. b'-yh&Bd. i (,Zj >9E»Y -v h 

C. #fE&Bff 1 A. 1C. 1 EfcEMWEV p 2 £. 

#ieis««giB. id. lFtcEfiWEVpasr-tn-e 
h 1 1 Btfjmzti&. 

[ 0 0 5 0 ] «r z t Tcr>tmrfft%htL& fc. 2 0 gco 
1 ^«ffi»*^TL. zcoiyj yftcoimtf^e. 

0dpi(0l7-f V4KOE« 56w mfiltieUffl^ 9 £ 

i<ok#«oiB»aM6«, iaiiffl^9c7)^ 

V = 9 . 3mm/s e c fc&9. ft?fi&«3 0 0dpi<7) 
[0051] ^Jfefiajco^m-f i-'x -y hteH^Stc; 

j:ix(i\ »®«9 oodpi commt mmiz. 

1 AJ 1 ;^ 1 F £ ■£& i i: J: 

•5 s D¥«ft3 o odpi imm-coTv* mm^-v V 1 

0 £ffi^. MflU£4 5 0dpi <0K8*fif2r d «! t tfX' 

[ 0 0 5 2 ] 4fc. fl¥flU£6 3 6 d P i cOfaii^T&o 
RHi. H6Kll^*<7>lKg. 2Ki. 3SS^fc(t 
^^ifiiSKy h 1 1 B«Stf*l\ -e<7)iia 
te, ffilKaOSJWfi^fcfltt&U 0 0 d p i (7) 

1 y-ftcovm 2&u mmnmm& 9 zfazmt 
-tL ztiizm^x, m6\ l zm^com.co4fk&. 5i$e. 

6Slfc*itt*-f V^ieiiH /Ml B 

0 0 d P i £01 V%C0^m.2 8fxmt3immt&9 
*9ttzmt.1tl «k 'P fc^ixti'. JKftA3 0 0 d P i 
^TU-f «ieii^ y H 1 0 ft?<&j£4 5 0 d P 

1 cotmt'tt ozt rfxz h . 

[00 5 33 Z.co£o(,z. mSRt/meizfflvkZtlZJ: 



0 &fe#J^©£f"lffl-r •£> Z ttiO, 900dpi. 6 
36dpi. 450dpi I^h^M^g^ieSiSr^a 

[0054] H7(±. A yfimVy YBVtt. V-vh 

[00 5 5] muzjjkZth&Xoiz. d«90 0dp 

1 O'f y^lfiaH 7Hi, K -y h«t"tflW(f3& J 2 8/*m 
T. im&feW9. 3mm/sec<0^(;!|f>il.fi 
«^6 3 6 d P i C04 y?im H -y hti. H -y b^'CfBT 
|5B^40Mm-C'. 3Btt3KK«<9. 3mm/s e cCOt* 
IZftbtl. mm&4 5 0 d p i C7H y ?f£S* H >y h(S. 
K y h *'C^IS* 5 5 6// mt. flBiliaSA^ 9 . 3 mm/ 
sec^kSfcH^, M0JS3 18dp ico-i V^IS 
»H >y hfi. h' y h^t^fiS^S 0/zmT. 121*31^ 
9. 3mm/s e cc7)fc#Wf A,^. 0 0d P 
i(0-f >^ieiiK>y H±. K-y hcp^H^'8 5 Mm 
T. K#*5$S* J 18. 7 m m/ s e c CO i: § ^>fL. 
SI«JK2 1 2 d P i <7M >:?iBJi: h* y H -y h4"C^ 
raH*^' 12 0// mX\ mm&tf 18. 7mm/sec 

[ 0 0 5 6 ] ^< . 08{±. ^BMcoWn-l i?x. y 

hiffi&&cm<nmmmt:*-rwi$mimx'i>^x. # 
te^ms i (cieimbev p Srenin-r a c t izmtx . # 

1 <D3g«fc5t:frOr*J*£»j* L . V 9 Srffm 
^(*]lc?Rll§-ti-i>tW$>.5>. 
[00 57] H8ti3V^T. 12(i*115. 1 3ii«6S 

[S] t iila] tflp^- £ WfT ir * * . 

[0 0 58] *LT\ «!K51 2Ji. 4HEtt«Sl 
l*H8S8i:OlSI(cKtt4>*i. «m5IE»0SSl 3tcJ:^> 

miss 1 2 aiMa£&ift<ott»£ j: ox . &immm 1 1 
Mi^im® 8 tcomcog.tsiiz%ijrt:m®BZft±ii 
[0059] *$mmi&. #eots i raiicm^<7)=F^ 

h'i o«rfflv^4«^T*->T, mmmmi £immt& 

2tCioT^^ifB$r®)«-rSt<0T*>^. &i%B 
cO[6]#(i. mm5IEil»IIISSl 3cr)X-f y^-£^#i.?> 

t . «ets 1 2<^jBiB^srssfL«iiaanta[ i cox^tf 

>m\L-?&cox\ *<OBfi8W85l<o*moflJ#ifc:#r>T 

At*. iBc^mL-cu las^^-io^^B 

m^ci^^Fe coffin. o-uy>y^jFb*^fflL. 
-f >-^!Ei*H y M 1 BO{iM*<H8(0TffliJ^t:-rix 

[0060] a^QttWtcJ: 4E«ti, 4^. JS^B£^ 
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§mm i frh i ®Tjmm.miL)h%*ih i>cox-hz>. 
[oo6i] *mmmi-itii$. mmm i mzm#<o 
^m^^wgiz. mmm i ^rapi^'/s^rw «ie 
i*^-y h i o£fflvvc. tv a mrn^v K 1 0<7)Mm 

[0062] 3r*5. fifE^J£Wcio^T«i, TWft 
W 

[0063] 

[f&3JM>Jft] ELbOi-Jfc:. -Ifftmz&tilf, TVA 

^ta#i^>/ vm,zwm.^fitz'm.<mm 
mmizijLx. miR2ixti'j?*< 1 1> i -onmmmz 
mmm%mi±mcDi i mm&zmteL. MmztiMy 

mEtt^ji t&v ^mff<i^iaii«E^^-ri» £ t iz x 
s^^ix^-f y zmmmmwrnwizm®. 

Kwrnuzz. vmtRZtitzmmmfrt,^ y^coatm 

hi.o\,zLx^h<7)x\ mm%&±(?>ffl.'bmm f -y t- 

o^bK{4B*M y ? otttii^ftcoilfr (c J; ^> X$cit t , 

K> „ 3 0 0dpi ^KOffiBI«JK^ieitm@IS?iJ?r*-r 
STL-^NKie^-y FSrffltvC, 900dpigJgO« 

[ElffiWfSm^HJ] 

[iai ] ^^^i^ffim-f v^^x-y Me$*^aw- 

[02] Hlfcia^HMWcfc^T. I5$*«ffi^^ 

ffi&mx$>z>. 

[H3 ] i2»fflffi<oiM03$s, mmmizmi&zti&m 



[04] HlfcH*«>SBtWfc*JV^. K»ffl«LL(c>f 

>^3e»K >v v*mm-hu<mwwm:mwmx' 
. 

[ 0 5 ] 0 1 fc0^<OHJfe0IJt;fc V ^x . fi*»f£Jg 9 0 
0dpi @j£aftJK&gS&ft£?T d «^<O»ft£K«0-C 
&6. 06ti«g6 3 6dpi *>E»i**>lW|sRJB£ 

[06 ] 0 1 izm^commmizti^x . mmm4 5 0 d 
•§>. 

[07 ] A >9WkY -y b»ttfc . H y h+'MBHL » 
[08 ] J: «fM>{ 5>* <y MBtt&XOflii 

1 lE£*mi£ 

2 8a«^-yK» 

3 lEgC£E%£a 

3, «E«VO*f6^-f-4»lte«1»EE»±» 
3 , mjEM v 1 £ fttk-thm 2 3EOTHE%£« 
3 3 WBMV 2 & $ 3 f2l*«E?&fcfS 

6 111^-7- 
6 A 

6B M(6jo— 7 — 

7 Xf >y t 0 >-^NVPX^&— 

8 ^|tq«S 

9 £l*ffllS 

10 TWtfietlK-y h* 
11A ■<< y?ft 

IB -f^EUHvh 

12 m^s 

1 3 mEa5iE»0ifs 
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[02] 



CBST S J 



S2 • 



SI 



so- 



I " 1 3i 



V2 







VI ' 







vo 



10 



3 t 



S2 


SI 


so 


Vp 




0 


0 


0 


0 




0 


0 


1 


Vpl=VO 




0 


I 


0 


Vp2=VI 


5*nV7X 


I 


1 


0 


Vp3=Vl+V2 




1 




1 


Vp4=V0+VI-t-V2 





m 
m 
& 

m 

(sec) 



2T 



4T 



9T 



ffljft&«?i£j£(m/sec) 



Vp3 



t 



+ 



Vp4 



+ 



+ 



t 



3V 



Vp3 



I 



Vp4 
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